Comparison of pharmacokinetics and vasodilatory effect of nebulized and infused iloprost in experimental pulmonary hypertension: rapid tolerance development.
Aerosolized iloprost has been suggested for selective pulmonary vasodilatation in severe pulmonary hypertension, but its pharmacokinetic profile is largely unknown. In perfused rabbit lungs, continuous infusion of the thromboxane mimetic U46619 was employed for establishing stable pulmonary hypertension. Delivery of a total amount of 75, 300, and 900 ng of iloprost to the bronchoalveolar space by a 10 min-aerosolization maneuver caused a dose-dependent pulmonary vasodilatation. Similarly, dose-dependent appearance of iloprost in the recirculating perfusate was noted, with maximum intravascular concentrations of iloprost ranging at 140, 510, and 1163 pg/mL at the same time period. Comparing pharmacokinetics and pharmacodynamics in a more detailed fashion, the following aspects were of interest. (i) The bioavailability (i.e., the percentage of aerosolized iloprost appearing intravascularly) decreased from 76% at the lowest to 33% at the highest iloprost dosage. (ii) The pulmonary vasodilatory response commenced already during the nebulization maneuver and preceded the perfusate entry of iloprost. (iii) After 3-3.5 h, the pulmonary vasodilatory response to aerosolized iloprost had virtually completely leveled off, whereas approximately two-thirds of the maximum iloprost perfusate levels were still detectable. A corresponding loss of vasodilatory response was also noted in experiments with continuous iloprost perfusion for clamping of the intravascular concentration of this prostanoid. We conclude that aerosolized iloprost causes dose-dependent vasodilatation and iloprost entry into the vascular space in a pulmonary hypertension model. Limited bioavailability in the higher dose range may suggest active prostanoid transport processes, and the early pulmonary vasodilatory response appears to be independent of prostanoid entry into the vessel lumen. Surprisingly, rapid tolerance development to the vasodilatory effect of iloprost is noted, occurring even with fully maintained perfusate levels of this agent.